Abstract. The scattered field of rigid sphere and cylinder are calculated according to Kirchhoff approximation, as well as the stabilization phase method is considered in the calculation. Two cases are included in the results which are monostatic and bistatic.
Introduction
The Kirchhoff approximation which is also known as physical acoustics method is a commonly used method mainly in high frequency approximation scattering calculation [1, 2] . This article aims at solving the application of Kirchhoff approximation on scattering problem. Suppose two conditions are satisfied: 1. The contribution of the geometric projection area to the scattering field is negligible, so the actual integral plane is the bright surface viewed from the observation point. 2. The following formula holds on the surface of the rigid object [3] :
Calculation of Sound Field about Rigid Sphere

Monostatic Situation
For monostatic situation, with the time factor e 
where the propagation effect is removed and the target size is assumed to be much smaller than the distance between the target and the sound source. Under this condition[]: 
where s is the surface which could be seen in monostatic point. r ∆ is the difference between the sound path and the reference point. cos Θ is the angle between the incident (reflection) direction and the target surface normal. ds is area element. It is assumed that the plane wave is incident when calculating the integral.
For rigid sphere target in monostatic situation, the integral surface is shown in figure 1(a 
Bistatic Situation
The integral surface should be the dark area shown in Omit the amplitude change caused by spherical wave propagation, we got 
where α is the angle between transmit direction and receive direction. The next step of the calculation is to utilize stationary phase method, which is briefly described below [6] .
In the integration 
The calculation is as follows: 
It can be seen that the key to solve is the calculation of the determinant elements. 
Calculation of Sound Field about Rigid Finite Cylindrical Target Monostatic Situation
Kirchhoff approximation is easy to understand and use, there are a variety of ways to calculate [7] . A concise expression will make the calculation quicker and more clear physical meaning. The derivation about the scattered sound field of cylindrical target is shown as follows. Due to the limited length of the article, we only give the result of bistatic situation. 
